SUMMARY
or more in at least one of the three major coronary arteries. Collateral vessels were graded on the basis of collateral filling as follows: 0=none, 1=filling of side branches only, 2=partial filling of the epicardial segment, and 3=complete filling of the epicardial segment.14) Cardiac output was measured by the thermodilution method using a Swan-Ganz catheter. PET: After patients had fasted overnight, PET studies were performed with a whole-body PET scanner (Headtome IV, Shimadzu Corp., Kyoto, Japan) at Nakano National Chest Hospital. The spatial resolution for static images at the center of the field of view was adjusted to 6mm with a Butterfield filter. A compact cyclotron (Japan Steel Works, Tokyo, Japan) was used for production of N-13 ammonia (half-life, 10 minutes) and F-18 FDG (half-life, 110 minutes). Before and after PET studies, blood was sampled to measure fasting plasma glucose, free fatty acids, and insulin.
In each study, a transmission scan was performed with 2 mCi of a germanium-68 external source for 5 minutes to confirm the position of the patient's heart and also to correct the radiation attenuation in subsequent emission scans. Each study was aided by marking three points on the patient's skin and carefully aligning the landmarks with reference to the light beam of the scanner. While the patient lay at rest on a couch in the PET gantry tunnel, 10 to 20 mCi of N-13 ammonia was injected intravenously. Immediately after injection of N-13 ammonia, blood was sampled from the radial artery at a constant rate of 10ml/min for 2 minutes. After the blood sample was thoroughly mixed, 1mL was used to measure radioactivity with a decay correction. Five minutes after injection of N-13 ammonia, an emission scan was performed for 10 minutes.15) The F-18 FDG study was performed after the N-13 ammonia study had been performed for 30 minutes. While laying in the same position, 2 to 7 mCi of F-18 FDG was injected intravenously. Immediately after injection of F-18 FDG, blood was sampled as before. The blood sample was thoroughly mixed and 0.5ml used to measure radioactivity with a decay correction. The patient was repositioned within the PET scanner with reference to the three landmarks for a glucose metabolic scan, which was performed for 10 minutes from approximately 40 minutes after injection of F-18 FDG. Analysis of myocardial images: Acquisition of myocardial images was synchronized with the QRS complex on a 12-lead electrocardiogram (Siemens, Erlangen, Germany). The average R-R interval was divided into five time frames.15) In each time frame, transaxial PET images of five slices were obtained in 13-mm increments from the base to the apex of the left ventricle. The lowest of the five slices was positioned at the upper surface of the right diaphragm in each transmission scan. Of the five slices of the first time frame, which represented left ventricular end diastole, several slices that clearly showed myocardium tative assessment of myocardial F-18 FDG uptake, the regional myocardial glucose utilization rate (moles of glucose/min per g of tissue) according to Patlak's method is generally accepted for dynamic imaging.25) However, only static imaging is performed in most PET centers so that the number of routine clinical studies can be increased. The simplified method with the DUR scale on static imaging used in this study might be suitable for clinical studies and valuable for comparing myocardial F-18 FDG uptake with RMBF. Third, myocardial perfusion and metabolic imaging with PET is subject to the partial-volume effect.2) As in our previous studies,6,15,16,22) the electrocardiographic gated-mode scan was used in this study to minimize the partial-volume effect caused by left ventricular wall motion. However, its use could not completely eliminate the effect of left ventricular wall motion, since radioactivity in the myocardium at systole was always slightly higher than that at diastole in our previous study.6) When the myocardial wall becomes thin in an infarcted area, measured RMBF may be lower than actual RMBF. Comparisons of RMBF and myocardial F-18 FDG uptake among patients have not presented serious problems clinically, although measurements of RMBF and myocardial F-18 FDG uptake have been performed in all patients under the same conditions. Conclusions: Our observations suggest that RMBF of 90ml/min/100cm3 or higher may indicate normal myocardium and RMBF of less than 50ml/min/ 100cm3 may indicate severely ischemic myocardium, which is nevertheless viable, nonviable, or scarred. Glucose metabolism may increase with decreased blood flow in moderately ischemic to normal myocardium with RMBF of 50 to 90ml/min/100cm3 and may be highest in ischemic myocardium with RMBF of 50 to 60ml/min/100cm3. The RMBF and myocardial F-18 FDG uptake values as measured with PET provide valuable information on the possible benefit of intervention in IHD.
